Background: Male chronic pelvic pain syndrome (CPPS) is a heterogeneous constellation of symptoms that causes significant impairment and is often challenging to treat. In this prospective study, we evaluated men with CPPS who underwent comprehensive pelvic floor physical therapy (PFPT) program. We used the previously validated Genitourinary Pain Index (GUPI) to measure outcomes.
Introduction
Idiopathic male chronic pelvic pain syndrome (CPPS) is a heterogeneous constellation of symptoms that causes significant impairment and is often challenging to treat. CPPS accounts for up to 90% of men with pelvic pain in outpatient clinics. CPPS is characterized by symptoms lasting at least 3 months during the past 6 months, in the absence of a urinary tract bacterial infection (1) CPPS is distressing to patients and causes physical, emotional, and relationship distress leading to significant impairment in quality of life (QOL). Difficulty in accurate diagnosis and delivery of efficacious treatment leads to patient dissatisfaction and frustration. By the time patients are referred to a specialist in CPPS they have often tried and failed multiple interventions such as antibiotics, alpha blockers and anti-inflammatory medications.
The 2013 European Urologic Association guidelines on chronic pelvic pain recommend a multimodal approach to achieve the best outcomes (2) . Medical therapy focuses on the identifiable and treatable causes of pain. Medications include antibiotics when infection is identified; alpha blockers, 5 alpha reductase inhibitors, anticholinergics when there is associated LUTS; and anti-inflammatory and opioid pain medications. Psychosocial management with cognitive behavioral therapy improves QOL indices (3) . Surgical therapies should be used as last resort.
Few studies have incorporated pelvic floor physical therapy (PFPT) into treatment algorithm for CPPS. PFPT encompasses a wide array of interventions that physicians are often unfamiliar with. Previous literature shows improvement in symptoms and QOL when interventions such as myofascial release (4, 5) , therapeutic stretching and exercise (6) , biofeedback (7, 8) , and neuromodulation (9, 10) were administered individually. We evaluated the role of the combination of these interventions in a comprehensive PFPT program for men with idiopathic CPPS. The mostly widely utilized questionnaire to evaluate idiopathic CPPS is the National Institute of Health-Chronic Prostatitis Symptom Index (NIH-CPSI) (11) . Some studies use the modified NIH-CPSI for men also called as Genitourinary pain index (GUPI) (12) . We used male GUPI to evaluate outcomes after comprehensive PFPT program.
Methods
We identified men over the age of 18 referred for pelvic floor physical therapy from October 2015 to October 2016 with a diagnosis of idiopathic CPPS. Men with clearly identifiable causes of pelvic pain, such as previous surgery, chronic infection, trauma, prostatitis and epididymitis were excluded. Men who had concomitant urinary incontinence or were post prostatectomy were also excluded.
Patients were evaluated by two physical therapists trained in PFPT prior to enrollment. After evaluation and enrollment into the PFPT program, patients received the same modalities of therapy. All patents received education about CPPS and the therapies included in the program. Treatment included: (I) manual therapy for myofascial trigger point release, including internal and external manipulation of the pelvic floor and abdominal musculature; (II) therapeutic exercises to promote range of motion, improve mobility/flexibility and strengthening weak muscles; (III) biofeedback to facilitate strengthening and relaxation of pelvic floor musculature; (IV) neuromodulation for pain relief. Patient therapy schedules were based on insurance limitations, patient availability and physical therapist recommendations.
Patients' progress was measured using the GUPI. Surveys were administered at the beginning of the initial evaluation and at the beginning of the tenth visit. GUPI scores range from 0-45 with higher scores reflecting worse symptoms. A decrease of 7 points in the GUPI total score robustly predicted being a treatment responder (sensitivity 100%, specificity 76%). A reduction of 4 points in the GUPI total score predicted a clinically perceptible difference in global response (sensitivity 79%, specificity 90%) (12) .
Descriptive statistics were used to track patient progress. Mean pre and post therapy scores were compared using the student t-test. Individual's changes in scores from initial to tenth visit were analyzed separately. Data was grouped based on response; robust (7 or greater), moderate [4] [5] [6] no response (less than 4) and worsening symptoms (increasing GUPI score). Patient characteristics, including age, race, medical comorbidities, time from initial to tenth evaluation, and severity of symptoms at initial evaluation were assessed to identify predictors of response to therapy.
Results
Fourteen patients referred for PFPT met criteria for inclusion. Out of 14, a total of 10 patients completed all 10 visits ( Table 1 ). The median GUPI score at initial evaluation was 30.8 and decreased to 22.2 at the tenth visit. Five of the 10 patients (50%) in the study had a reduction of greater than 7 points and 2 (20%) had a change of greater than 4 but less than 7. Three patients (30%) did not have any meaningful change in GUPI (less than 4). No patients had an increase in GUPI (Figure 1) . The remaining four are in the process of completing 10 sessions. Medical comorbidity, severity of symptoms, age, race, did not have any predictive value on response. Duration from initial evaluation to tenth visit i.e., the longer the interval of therapy appeared to be associated with better response.
Discussion
A c o m p r e h e n s i v e P F P T p r o g r a m t h a t i n c l u d e s myofascial release, therapeutic exercises, biofeedback and neuromodulation improves symptoms as measured on the GUPI in men with idiopathic CPPS. In our study 50% of men had a robust improvement in GUPI scores and 20% had moderate improvement. No participants had worsening of symptoms. This indicates that a comprehensive PFPT is a reasonable option for treatment of men with idiopathic CPPS and is unlikely to be harmful or worsen symptoms.
CPPS has often remained an enigma for physicians and patients alike due to the heterogeneity of symptoms. Monotherapy with medications or psychotherapy often proves to be ineffective and can lead to patient and practitioner frustration. For most practitioners, medical therapy directed at discrete symptoms is the first line option. Antibiotics are frequently prescribed even if evidence of infection is lacking. Widely available medications, such as alpha blockers, anticholinergics and anti-inflammatories can be helpful in some cases. A 2012 network metanalysis that included comparison of antibiotics, alpha blockers, anti-inflammatories, and the combination of antibiotics and alpha blockers to placebo (13) . Alpha blockers with antibiotics had the greatest change in NIH-CPSI (-13.6 compared to placebo), however they also had the lowest percentage of patients respond (RR 0.9). For single drug therapy alpha blockers had the greatest change in NIH-CPSI (-10.8 compared to placebo) however anti-inflammatories had the largest number of responders (RR 1.8). Another study examining anti-inflammatory celecoxib, showed a significant decrease in NIH-CPSI scores compared to placebo (-8.03 vs. -4.75)-however response was not durable and was limited to the duration of therapy (14) . Data on the use of anticholinergics are less (15) . Evaluation of the somewhat confusing data on medical intervention reiterates the difficulty in selecting the most appropriate and efficacious medical therapy.
Pelvic floor therapy requires special training to be effective. Previous literature has proven that therapists lacking training in PFPT have worse outcomes then those who have specialized PFPT training (16) . Studies individually evaluating myofascial release, therapeutic exercises, biofeedback and electrical stimulation show improvements in NIH-CPSI scores.
Myofascial release is manual manipulation of internal and external trigger points with the goal or relieving muscle tension and related pain. Techniques utilized include direct pressure, contraction and release/hold-relax/contractrelax/reciprocal inhibition, and deep tissue mobilization, including stripping, strumming, skin rolling and effleurage (17) . In one large study including 138 men with refractory CPPS, 72% reported marked or moderate improvement as measured by NIH-CPSI scores. More recently a study of 106 men with refractory CPPS showed improvement in pain by visual analogue scale with the use of a specially designed wand that can be used at home to release internal trigger points (7.5 to 4) (5). Stretching and strengthening are the interventions most associated with physical therapy. Kegel exercises are the most well-known form of pelvic floor physical therapy that urologists are familiar with, however they are not the correct therapy for the majority of patients with CPPS. In fact, many patients have overactive or hypertonic musculature that requires relaxation as opposed to strengthening and Kegels can worsen symptoms in some men with CPPS (16) . In a study of 97 men with CPPS comparing general stretching and aerobic exercise, both groups had significant decreased in CPSI scores by more than 7 points (81% vs. 75%) at 18 weeks (6). As a result, PFPT programs incorporate therapeutic stretching and exercise.
Biofeedback allows for the patients and therapists to visualize the actions of the pelvic floor muscles with the goal of re-educating the pelvic floor muscles. Multiple devices exist. Some use an internal probe such as a manometer to measure muscular activity and strength of contractions, others uses external EMG leads, while some use a combination. Biofeedback has been successfully used to treat pain symptoms in a variety of pathologies, including rectal pain, vaginal pain and levator pain. Additionally, biofeedback can improve symptoms of men with CPPS. In one study of 31 men with CPPS, mean age 43.9 years (range, 23-70) years, NIH-CPSI scores decreased from 23.6 (range, 11-34) at baseline to 11.4 (range, 1-25) after treatment (P<0.001) (18) . Thus biofeedback is a useful tool in the treatment of CPPS.
Neuromodulation uses electricity to stimulate the nervous system for a desired result. In urologic practice, neuromodulation is most often used for overactive bladder and urge urinary incontinence. Urologists are most familiar with the sacral nerve Interstim TM device and percutaneous tibial nerve stimulation (PTNS). In patients with pain syndromes the goal is to alter the perception of pain.
Neuromodulation has been utilized as a treatment of pelvic pain for decades (19) . A systematic review individually evaluated different methods of neuromodulation for patients with CPPS, including pudendal nerve stimulation, sacral nerve stimulation, percutaneous tibial nerve electrode stimulation, and transperineal electromagnetic stimulation. Improvement in QOL were seen regardless of modality. Unfortunately, both men and women were included and therefore these results are not completely translatable to male CPPS (20) . In a small study of 14 men who elected for neuromodulation, the mean total National Institutes of Health prostatitis symptom score significantly decreased from 29 to 14 after 5 weeks of therapy (21) . Interesting, combination therapy of biofeedback with electrical stimulation has a synergistic effect on CPPS by alleviating pain and urinary symptoms and QOL (22) .
To our knowledge, our study is the first to evaluate a comprehensive physical therapy program that incorporates combination of modalities. As shown, this approach leads to significant reduction on GUPI scores with 70% reporting robust or moderate response. More importantly, no patients had increasing GUPI scores (worsened symptoms) after 10 sessions. Strengths of this study are it prospective design, careful selection criteria, and homogeneity of therapy provided. All patients received similar therapies and included biofeedback, myofascial release and neural stimulation despite being administered by two providers. This study's limitations are its small number of patients and variability in therapy schedule. Additionally, we do not have a comparison control group and therefore we cannot assess for the placebo effect. We were unable to identify any patient characteristics that were predictors of treatment success or failure likely due to small sample size. Unfortunately due to patient availability and insurance limitations, the frequency of therapy sessions was not standardized and varied from multiple sessions a week to once a week.
Conclusions
Male CPPS is difficult to treat and often requires a multimodal approach. Based on the results of our study, a comprehensive PFPT may be an effective treatment option for select patients. A larger study with a control group is needed to validate the routine use of PFPT in men with idiopathic CPPS and predict characteristics of men who would respond to therapy.
